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(57)Abstract: 

PROBLEM TO BE SOLVED: To widen a band width of an 
inverted-F plane antenna where a radiation conductor is 
fixed in parallel on one ground conductor with a short- 
circuit vertical flat plate. 

SOLUTION: A radiation conductor plate 5 is provided in 
opposition to a grounding conductor plate 2 and a short- 
circuit vertical flat plate 6 for short- circuiting them is 
placed at a position biased from the center of the 
radiation conductor plate 5 wherein the length of the 
short-circuit vertical flat plate 6 is selected smaller than 
the width of the radiation conductor plate 5 by 2 x a. 
Then the value of the above a is experimentally obtained, 
and the frequency band width is widened by means of 
dual tuning resonance between two resonance 
frequencies, that is. a self-resonance frequency of a 
feeder side of the radiation conductor plate 5 and self- 
resonance frequency of the opposite side. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] touch-down — a conductor — a board and this touch-down — a conductor — 
radiation which countered a board and has been arranged in parallel — a conductor — with a 
board In a flat antenna of the shape of plate reverse F which consisted of electric supply cables 
which supply electric power to a position of the side edge section of a board this radiation — a 
conductor — a board and said touch-down — a conductor — a short circuit perpendicular plate 
which carries out short circuit immobilization of the board, and said radiation — a conductor — 
A board inclines toward one side from a center of the length direction, and is fixed with said 
short circuit perpendicular plate, and electric power is supplied from the side edge section of one 
of these, said radiation — a conductor — said short circuit perpendicular plate said radiation — 
a conductor — it constitutes from length shorter than width of face of a board — having — said 
radiation — a conductor — a flat antenna characterized by setting up necessary bandwidth of an 
antenna widely by changing a fixed position of a board, and the length of said short circuit 
perpendicular plate. 



[Translation done.] 
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* NOTICES * 
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1 Tiiis document has been translated by computer. So the translation may not reflect the original 
precisely. 
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3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to amelioration of a tabular 
reverse F antenna especially about the flat antenna carried in a cellular-phone terminal, the 
small junction amplifying device installed in the interior of a room in an underground center and a 
building. 
[0002] 

[Description of the Prior Art] In recent years, a cellular phone has come to spread quickly with 
expansion of service areas, such as a cellular phone, low-pricing of equipment, and reduction of 
message cost. And although people did great numbers passing and use as a field of a life, in order 
to expand service of blind zones, such as an underground center which the electric wave from a 
base station does not reach, a department store, and office, the small Junction amplifying device 
for the interior of a room came to be called for increasingly. 

[0003] The antenna with which such a junction amplifying device for indoor installation is 
equipped has what used an external antenna like a dipole antenna, and the thing which used an 
internal antenna which does not spoil an indoor fine sight. The flat antenna to which the internal 
antenna attached in the case of equipment is generally called a tabular reverse F antenna is 
used. This antenna is also called the microstrip form reverse F antenna. 

[0004] Drawing 5 is the perspective diagram showing the structure of the conventional reverse F 
form flat antenna, this conventional flat antenna — touch-down — a conductor — a board 2 and 
radiation — a conductor — a board 1 and in order to take adjustment — radiation — a 
conductor — it is the single resonance or the single alignment tabular reverse F antenna which 
consisted of electric supply cables 3 which supply electric power as the feeding point in the 
point of having separated only a predetermined distance from the location of the short stub 
(short circuit perpendicular plate) which the board 1 bent. Drawing 6 is the example Fig. of a 
reflection property of the conventional reverse F form flat antenna shown in drawing 5 , and the 
comparison bandwidth which the amount of reflection can use by -lOdB or less with which a 
predetermined voltage standing wave ratio (VSWR) is satisfied of two or less is 3.0%. 
[0005] However, for a certain reason, the transceiver delta frequency of the cellular-phone 
system of a 850MHz band has about 45MHz (about 5.3%) of problems in carrying out transceiver 
common use of the above-mentioned antenna by one piece, for example. 

[0006] Various works have been carried out that the problem of this fractional band width should 
be solved until now. for example, it is shown in drawing 7 — as — radiation — a conductor — no 
supplying [ from which not only the board 1 but resonance frequency differs slightly ] electric 
power — a conductor — it is shown in what accumulated board T and was made into two steps, 
and drawing 8 and drawing 9 — as — radiation — a conductor — the place where distance got 
used a little from the board 1 — parallel — or — countering — no supplying electric power — a 
conductor — there are some which put the board 4 in order, these — antenna radiation — a 
conductor — a board 1 and no supplying electric power — a conductor — a board 4 joins 
together — both conductors — the board is functioning as a radiating element and large 
frequency bandwidth is realized by piling up a part of each resonance frequency band. 
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[0007] 

[Problem(s) to be Solved by the Invention] However, there is the following trouble in the above- 
mentioned conventional antenna. The broadband frequency characteristic is required for each of 
the going-up circuit (Up Link) which receives the electric wave from a walkie^alkie terminal to 
the antenna of the junction amplifying device for inside-of-a-house installation, and the going- 
down circuit (Down Link) which transmits the electric wave to a walkie-talkie terminal, however, 
the configuration of drawing 7 — touch-down — a conductor — a board 2 and antenna radiation 

— a conductor — with the structure which brought the distance of a board 1 close, it has so 
much the trouble of not becoming, in the broadband, moreover, a property [ broadband / in the 
configuration of drawing 8 and drawing 9 ] — carrying out — an uphill circuit — getting down — 
a circuit — a total of four conductors — the metallic ornaments which a board is required, 
become a quite large-scale configuration, and fix the electric supply cable 3 and an electric 
supply cable further ~ 2 of one antenna system — double — it has the trouble of becoming a 
required and expensive configuration. 

[0008] then, this invention persons — the fitting location of a short circuit perpendicular plate — 
changing — radiation — a conductor — the flat antenna which gave the two resonance 
characteristics to the antenna and made bandwidth large was proposed by arranging on both 
sides so that a board may be divided (refer to Japanese Patent Application No. No. 269054 
[ eight to ]). 

[0009] The purpose of this invention is to offer [ to be made in order to realize all the conditions 
of a still broadband antenna property to coincidence from implementation of the low profile which 
is the trouble of the conventional technology, a low price antenna conlFiguration, and the 
configuration proposed at the above-mentioned point, and ] the flat antenna which fulfills these 
conditions. 
[0010] 

[i\^eans for Solving the Problem] the length of a short circuit vertical panel of a configuration of 
having proposed previously, in order to attain the above-mentioned purpose — short — carrying 
out — radiation — a conductor — by making it shorter than width of face of a board, as 
association of an antenna of both sides of a short circuit vertical panel was strengthened and 
many return loss of each antenna could be taken, broadband-ization was attained, namely, 
touch-down with a flat flat antenna of this invention — a conductor — a board and this touch- 
down — a conductor — radiation parallel to a board — a conductor — a board arranges — 
having — touch-down — a conductor — a board and radiation — a conductor — between 
boards — a short circuit perpendicular plate — radiation — a conductor — it is pinched by 
predetermined distance gap from a center of a board, a short circuit perpendicular plate 

— radiation — a conductor — it does not connect too hastily covering full [ of a board ], but it 
is the feature that the length of delta of a short circuit perpendicular plate is short from edges 
on both sides. 

[0011] 

[Embodiment of the Invention] Drawing 1 is the perspective diagram showing the 1st example of 
this invention, drawing — setting — 2 — touch-down — a conductor — a board and 3 — an 
electric supply cable and 5 — radiation — a conductor — a board and 6 are short circuit 
perpendicular plates, it was shown in drawing — as — the flat antenna of this invention — 
plate-like touch-down — a conductor — radiation parallel on a board 2 — a conductor — a 
board 5 arranges — having — touch-down — a conductor — a board 2 and radiation — a 
conductor — between boards 5 — the short circuit perpendicular plate 6 — radiation — a 
conductor — it arranges from the center of a board 5 to predetermined distance gap ****** — 
having — radiation — a conductor — a board 5 and touch-down — a conductor — short circuit 
immobilization of the the electric supply cable 3 — radiation — a conductor — it is attached in 
the side edge side of the distance of one of arbitration from the short circuit perpendicular plate 
6 of a board 5. this configuration — setting — the place of this invention by which it is 
characterized most — the length of the short circuit perpendicular plate 6 — it is — radiation - 

— a conductor — it is narrower than the width of face of a board 5, and only delta is a short 
point from a both-sides end face. 
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[0012] the radiation from the location of the short circuit perpendicular plate 6 — a conductor - 

- if length to one edge of a board 5 is set to A1 and length to the other-end section is set to A2. 
it will be decided by the location of the short circuit perpendicular plate 6 that it is set to Al ! 
=A2. For example, it consists of examples of drawing 1 so that electric power may be supplied to 
the one where length is shorter, i.e., the direction of A2. 

[0013] Drawing 2 is the perspective diagram showing the 2nd example of this invention, and is 
the configuration of having used the metal short circuit block 7 instead of the short circuit 
perpendicular plate 6 of the 1st example of drawing 1 . The size is as follows although set to 
900MHz bands by using the configuration of this 2nd example as the junction amplifying device 
for analog walkie-talkie terminals, radiation — a conductor — length [ of the whole board 5 ] L - 

- 2= 149mm, width-of-face W2=80mm, and touch-down — a conductor — a height of H= 10mm 
from a board 2 radiation — a conductor — the distance A from the end face of the longitudinal 
direction of a board 5 to the metal short circuit block 7 — 1 = 74mm width of face of T= 1 0mm of 
A2=65mm and the metal short circuit block 7, and radiation — a conductor — the gap of delta= 
10mm from the side edge side of a board 5 to the end face of the metal short circuit block 7, and 
touch-down — a conductor — length [ of a board 2 ] L — 1= 230mm, width-ofH^ace W1=160mm, 
and radiation ~ a conductor — the distance of G= 40mm from the end face of a board 5 to the 
feeding point 

[0014] The example of the frequency characteristic of the flat antenna which has the above- 
mentioned size is shown in drawing 3 . It turns out that the voltage standing wave ratio VSWR of 
resonance frequency bandwidth (fractional bandwidth) improved or less by 2.0 as sharply 
[ fractional band width ] as about 9.0%. Moreover, the gap delta from a both-ends side does not 
need to be the same size, and by changing Gap delta into arbitration, respnance frequency and 
return loss can be changed, respectively, and can be set up. Moreover, It is not necessary to 
have Gap delta on both sides, and it shows a property equivalent only as for one side like 
drawing 4 . 
[0015] 

[Effect of the Invention] carrying out this Invention, as explained above — radiation — a 
conductor — a board — one sheet — double resonance or a double alignment form flat antenna 

- being realizable — the length of the short circuit perpendicular plate 6 or the metal short 
circuit block 7 — radiation — a conductor — the width of face of a board 5 — deltax2 — by 
shortening, since bandwidth can be further made large, there Is an effect which was extremely 
excellent practically, moreover, radiation — a conductor — compared with the two-sheet 
structure of a board, components mark, such as a cable metallurgy implement, become half, 
economization can be attained and a very large effect Is in a miniaturization. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
danages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective diagram of a broadband double alignment form flat antenna 
showing the 1st example of this invention. 

[Drawing 2] It is the perspective diagram of a broadband double alignment form flat antenna 
showing the 2nd example of this invention. 

[Drawing 3] It is the example Fig. of a reflection property of the double alignment form flat 
antenna of this invention. 

[Drawing 4] It is the perspective diagram showing the 3rd example of this invention. 
[Drawing 5] It is the perspective diagram of the conventional single resonance form tabular 
reverse F antenna. 

[Drawing 6] It is the example Fig. of a reflection property of the conventional single resonance 
form tabular reverse F antenna. 

[Drawing 7] It is the perspective diagram of the conventional double alignment form flat antenna. 
[Drawing 8] It is the perspective diagram of the conventional double alignment form flat antenna. 
[Drawing 9] It is the perspective diagram of the conventional double alignment form flat antenna. 
[Description of Notations] 

1 Radiation — Conductor — Board 

2 Touch-down — Conductor — Board 

3 Electric Supply Cable 

4 Unpaid Conductor Board 

5 Radiation — Conductor — Board 

6 Short Circuit Perpendicular Plate 

7 Metal Short Circuit Block 



[Translation done.] 
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DRAWINGS 



[Drawing 1] 




[Drawing 2] 




[Drawing 3] 
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[Drawing 4] 




[ Drawin g 5] 
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[Drawing 6] 
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[Drawing 7] 




[Drawing 8] 




[Drawing 9] 
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